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Use of paracetamol for suicide and non-fatal
poisoning in the UK and France: are
restrictions on availability justified?
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Abstract
Objective - To investigate the relationship
between the availability of paracetamol
and its use for overdose and suicide.
Design - Analysis of routinely collected
information on time trends for par-
acetamol suicides, non-fatal overdoses,
and sales.
Setting - England and Wales and France.
Results - There were strong correlations
between trends in paracetamol sales in the
UK and trends in non-fatal paracetamol
overdose in Oxford between 1976 and 1993
(Spearman's r=0.86; 95% confidence in-
terval (CI) 0.54, 0.96) and between par-
acetamol sales and non-fatal overdoses in
France between 1974 and 1990 (r=0.99;
95% CI 0.97, 1.00). Sales figures were also
correlated with paracetamol related sui-
cides in both England and Wales, 1983-91
(r=0.72; 95% CI 0.11, 0.94) and France,
1974-90 (r=0.79; 95% CI 0.50, 0.92). Sim-
ilarly strong relationships were observed
between trends in non-fatal overdoses and
suicide by paracetamol poisoning in Eng-
land and Wales (r= 0.85; 95% CI 0.61, 0.95)
and France (r=0.79; 95% CI 0.50, 0.92).
It is estimated that approximately 32000
overdoses involving paracetamol occur
annually in England and Wales. Fatality
rates from paracetamol overdose were
four times as high in England and Wales
(0.4%, 95% CI 0.38, 0.46) as in France
(0.1%, 95% CI 0.06, 0.17).
Conclusion - Trends towards greater avail-
ability of paracetamol are parallelled by
increases in its use for both non-fatal over-
dose and suicide. Paracetamol related
morbidity and mortality seem to be less
frequent in France where the quantity of
paracetamol in a single purchase is lim-
ited. Although not conclusive, these data
add to a body of evidence which suggests
that restrictions in the quantity of par-
acetamol available as a single purchase in
the UK may reduce suicide and liver fail-
ure related to paracetamol.

(JT Epidemiol Community Health 1997;51:175-179)

Paracetamol is safely used by millions ofpeople
worldwide and is generally recognised to be an
effective and safe analgesic. In England and
Wales, however, at least 100-150 people a year
die as a result of paracetamol poisoning and

over the last 20 years the number of deaths
attributable to this has increased.' Data from
the Oxford monitoring system for attempted
suicide indicate that the proportion of over-
doses associated with paracetamol has in-
creased threefold since 1976.23 Paracetamol
overdose is also the most common cause of
fulminant liver failure in the UK. The Bir-
mingham Liver Unit admits about 60 patients
per year with serious paracetamol toxicity and
66 of these patients were seen by the Kings
College Hospital Liver Unit in an 18 month
period in 1988-90.45 About 15-20 patients a
year undergo liver transplantation after par-
acetamol overdose in the UK. 46 (Personal
communication: Roger Williams.) The prob-
lems associated with paracetamol arise only
when taken in overdose and recent evidence
shows that most of those in the UK who take
the drug in overdose realise its potential to
cause serious harm.7

It has been suggested that making the means
of suicide less accessible to patients may result
in reductions in method specific suicide rates
and in overall suicides.89 In this paper we ex-
amine trends in paracetamol poisoning in coun-
tries where the availability of paracetamol
differs - England and Wales and in France.
In England and Wales paracetamol is freely
available in unlimited quantities from chemists
and up to 12 g may be purchased from super-
markets. In France paracetamol may only be
purchased from pharmacies and the contents
of each pack of paracetamol is legally limited
to 8 g. Our aims were to investigate whether
trends in the availability of paracetamol affect
the frequency of both non-fatal overdoses and
suicides in which paracetamol is used, and to
determine if differences in the availability of
paracetamol in England and Wales and France
affect morbidity and mortality from par-
acetamol overdose.

Methods
UK DATA ON PARACETAMOL POISONING
Several sources of information were used. An-
nual paracetamol mortality statistics for Eng-
land and Wales 1975-91, which record only
definite paracetamol related deaths, have been
published and these were used in our analyses.'
No national data on the incidence of par-
acetamol overdose exist. We therefore used
information from the Oxford monitoring sys-
tem for attempted suicide. This records details
of all patients attending the general hospital in
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Figure 1 Rates ofparacetamol related overdose in the city of Oxford (1976-93
paracetamol suicide in England and Wales (1975-91).

co-proxamol), but, on the basis of examination
of original data collection forms for sample
periods, it was found that over the years of the
study there was no significant change in the
proportion of paracetamol overdoses involving
pure paracetamol (76.7% of all paracetamol
overdoses, 92/120).

3.5 Information on sales of units of paracetamol
O (including paracetamol compounds) within the

3 .' UK for 1983-94 was obtained from Inter-
n~a continental Medical Statistics Ltd, Middle-

* sex. The figures used here are the total number
2.5 c of units (packets or bottles of paracetamol tab-

au. lets of varying size) sold over the counter in
2 a E chemists, supermarkets, or groceries in the UK

in these years.
E15 Spearman's correlation coefficients were cal-
, culated to examine associations between trends

in annual figures for suicide involving par-
1c acetamol, overdoses with paracetamol, and

on- sales of paracetamol. Three year moving av-
0.5 erage rates ofparacetamol overdose and suicide

cr m were also calculated and these are shown in
the figures to demonstrate trends over time.
The population of the city of Oxford aged 15
and over and the total population of England
and Wales aged 15 and over for the relevant
years were used as denominators to calculate

l)and rates.

Pack sales per 1000 population aged 15+

Rates of paracetamol overdose (3 year moving
average: Oxford 1976-93), aged 15+
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Figure 2 Relationship between sales ofparacetamol in the United Kingdom (1 983-94)
and rates ofparacetamol overdose in the city of Oxford (1976-93).

Oxford following an episode of self harm.23
Similar patterns of selfharm having been found
in other centres in the UK."0"314 Person-based
paracetamol overdose rates were calculated for
the city of Oxford for 1976-93. These were

used as indicators for national trends. The
Oxford monitoring system does not differ-
entiate overdoses of pure paracetamol from
those of paracetamol containing products (eg

DATA ON PARACETAMOL POISONING IN FRANCE
No comprehensive national recording of par-
acetamol related mortality and morbidity exists
in France. Data on mortality and morbidity
from paracetamol poisoning in France were
obtained from data routinely collected by
French poisons centres for 1974-90. The data
collected were on paracetamol overdoses and
paracetamol related deaths reported to these
centres between 1974 and 1990. These data
were obtained from Centres Anti-Poisons in:
Angers, Bordeaux, Clermont-Ferrand, Gren-
oble, Lille, Lyon, Marseille, Montpellier,
Nancy, Paris, Reims, Rennes, Rouen, Stras-
bourg, and Toulouse. The extent of under-
reporting of paracetamol poisoning to French
poisons centres is not known, but it is estimated
that the actual number of episodes may be
2-10 times higher than reported cases. Under-
reporting of severe cases of poisoning is likely
to be less frequent than for more trivial cases.
As the populations served by the French

poison's centres are not clearly defined, the
results are reported as numbers of episodes
rather than rates. Spearman's correlation co-
efficients were calculated based on the number
of episodes in each year. Three year moving
average numbers ofparacetamol overdoses and
suicides were calculated and these are used in
the figures. As for the British data, paracetamol
sales in France were obtained from Inter-
continental Medical Statistics Ltd.

Results
PARACETAMOL POISONING IN ENGLAND AND
WALES
Figure 1 shows the relation between par-
acetamol suicide rates (1975-91) for England

4 Rates of paracetamol overdose
(3 year moving average: Oxford 1976-93),
age 15+

-- Rates of suicide by paracetamol poisoning
(3 year moving average: England and Wales
1975-91, ages 15+)
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Figure 3 Paracetamol related overdose and suicide in France (1974-90).

per 1000 population (1983-94) and par-
acetamol overdose rates in Oxford between
1976-93 (Spearman's rank correlation co-
efficient for the annual rates between 1983
and 1993=0.86; 95% CI 0.54, 0.96). The
correlation between annual paracetamol re-
lated suicide rates and paracetamol sales per

6 1000 population between 1983 and 1991 was
X 0.72 (95% CI 0.11, 0.94).
<, A crude estimate of the total number of

5 ., paracetamol overdoses in England and Wales
a can be made from the Oxford monitoring sys-
0a tem. In 1989-91 there were 376 hospital re-

4 , ferred paracetamol overdoses in Oxford. If the
o age specific rates of paracetamol overdose in
5 Oxford are extrapolated to the population of
X England and Wales an estimated 41 200 hos-
( pital referred cases of overdose of paracetamol

2 containing products would have occurred an-
%. nually. Of these, approximately 32000 over-

doses were likely to have been of "pure"
1 paracetamol (see methods). During 1989-91

E there were 400 definite paracetamol overdose
Z deaths in England and Wales. Thus, an es-

0 timated case fatality rate of 0.4% (95% CI
0.38,0.46) following paracetamol overdose was
seen over these years.

-- Pack sales per 1000 population age 15+

Numbers of paracetamol overdoses (3 year
moving average: 1974-90), all ages
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Figure 4 Relationship between paracetamol sales and paracetamol overdose in France

(1974-90).

and Wales and general hospital referral rates
of Oxford city residents for paracetamol self
poisoning (1976-93). The Spearman's rank
correlation coefficient between the annual rates
of suicide and self poisoning was 0.85 (95%
confidence interval (CI) 0.61, 0.95) for the
years 1976-91. There was a gradual increase
in both paracetamol deaths and paracetamol
overdoses over the years examined. Figure 2
shows the relation between paracetamol sales

PARACETAMOL MORTALITY, MORBIDITY, AND
SALES IN FRANCE
Figure 3 shows the relationship between par-
acetamol overdoses and mortality from par-
acetamol overdoses in France between 1974
and 1990 (Spearman's r for annual figures:
0.79; 95% CI 0.501, 0.92). Figure 4 shows
the relationship between paracetamol sales and
overdose rates over this same time-span (Spear-
man's r for annual figures: 0.99; 95% CI 0.97,
1.00). The correlation between yearly sales and
suicides was 0.79 (95% CI 0.50, 0.92). Over
the years 1988-90 there were 18 recorded fat-
alities and 15 231 recorded overdoses, giving a
case fatality rate of 0.1% (95% CI 0.06, 0.17).

Discussion
We have found a clear relationship between
trends in paracetamol sales and use of the drug
for overdose. This is in keeping with evidence
that trends in the rate at which a particular
drug is used for suicide relate to the availability
of that drug. In England and Wales reduction
in suicides using sedatives, tranquillisers, and
hypnotics has mirrored a reduction in the pre-
scribing of these drugs." Similarly, in Australia
restrictions placed on the quantities of bar-
biturate that could be dispensed at one time
led to reductions in barbiturate suicides.'2 We
also found that mortality following paracetamol
overdose was higher in England and Wales than
in France - perhaps because of differences
in the quantity of drug available in a single
purchase.

LIMITATIONS OF DATA
There are possible limitations to using data
from several different sources, although we
have no reason to suspect that these will have

---- Numbers of parcetamol overdoses (3 year
moving average: 1974-90), all ages

Numbers of suicides by paracetamol
poisoning (3 year moving average: 1974-90),
all ages
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biased our results. Sales data for the two coun-
tries came from the same source and should
therefore be comparable. Sales units rather
than the exact quantity of paracetamol sold
were used as these were considered the best
measure of drug availability. Paracetamol over-
dose rates for England and Wales over the time-
span of this analysis were not available. We
therefore used data from the Oxford monitoring
system for attempted suicide; similar patterns
of selfharm having been found in Edinburgh."'
We have no means of determining whether the
trends observed in Oxford are representative
of patterns elsewhere in England and Wales,
although similar increases in paracetamol over-
dose have been reported in Northern Ireland'3
and Scotland.'4 In France detailed records of
paracetamol overdose and suicide do not exist
and therefore data routinely collected by
French poison's centres were used. The rep-
resentativeness of this information is unknown
as the poison's centres have no clear catchment
population and for this reason we were unable
to calculate rates of paracetamol overdose or
suicide. For comparison we also calculated the
correlation coefficients for the British data in
this way. If anything the correlation coefficients
were greater when episodes rather than rates
were used (suicide and parasuicide: r=0.88;
sales and suicide: r=0.72 and sales and para-
suicide: 0.94).
A more serious problem relates to our use of

time trends to examine the correlation between
two variables over time. Correlations found in
such analyses do not necessarily imply that a
causal relationship exists between the cor-
related variables. Indirect support for a causal
link between the time trends we observed
comes from data on aspirin sales, overdoses,
and suicides. Reduction in sales of aspirin in
the United Kingdom (personal commun-
ication, Intercontinental Medical Statistics)
have been accompanied by reductions in aspirin
overdose rates in Oxford and this decline is
parallelled by a decline in suicide by aspirin.' 2
Thus increases in sales of paracetamol have
been accompanied by increases in paracetamol
overdose whereas decreases in aspirin sales have
been accompanied by decreases in its use in
overdose. These divergent trends add further
support to the hypothesis that availability of
drugs within the home (as measured by sales
figures) is related to their use for self harm.

PARACETAMOL RELATED MORBIDITY AND

MORTALITY IN RELATION TO AVAILABILITY
In England and Wales there is evidence of both
considerable morbidity (an estimated 32 000
overdoses and 15-20 liver transplants per year)
and sizeable mortality (up to 150 deaths per
year) from paracetamol overdose. This mor-
bidity is largely experienced by those in younger
age groups, thereby making it all the more
significant. Our data show that in Britain, as
in France, there have been increases in the
sales of paracetamol over the last 20 years.
Increases in sales (ie availability) in England
and France have been accompanied by in-
creases in the use of paracetamol in fatal and

non-fatal overdose. However, whereas the
crudely estimated fatality rate in England and
Wales is 0.4%, the fatality rate in France is
0.1 %. Because French poisons centres are likely
to be involved in more serious cases of par-
acetamol overdose, the French data may, if
anything, overestimate paracetamol overdose
mortality rates. A possible explanation for the
difference in rates is that the quantity of drug
available in a packet and at a single purchase
is restricted to 8g in France. Although, as
already discussed, the accuracy of these fatality
rates should be treated with some caution. The
difference in fatality rates may arise because
mortality was under-reported in the survey of
French poisons centres, whereas rates in Eng-
land and Wales were derived from drug-specific
mortality data published by the Office of Popu-
lations Censuses and Surveys.' Different pat-
terns of morbidity in the two countries are,
however, supported by data on enquiries to
French and British poisons centres. Between
1974 and 1983, a poisons centre in Paris re-
ceived 350 000 calls, of which only 1600
(0.46%) concerned paracetamol overdose.5 16
In contrast, in 1994, some 15 887 calls (10.4%
of all calls) to the National Poisons Information
Service at Guys and St Thomas's Hospital
concerned paracetamol overdose. (Personal
communication, National Poisons Information
Service, at Guys and St Thomas's Hospital).
Few published studies report data on fatality

rates for paracetamol overdose. In the USA,
where paracetamol is freely available, data from
two studies suggest fatality rates of 0.2%'7 and
0.4% .'" In Denmark paracetamol became avail-
able for over the counter sales in pharmacies
in 1984. Sales there increased 47 fold in 1978-
86, the number of admissions for overdose
increased eightfold, and suicides increased
from 1 to 3-4 per year. The Danish fatality
rate was 1.5-2% among patients admitted to
hospital with paracetamol overdoses.'9

It might be argued that persons intent on
suicide are able to make several independent
purchases of small quantities of the drug to
obtain a lethal dose. Recent research has
shown, however, that around half of those who
take paracetamol overdoses do not obtain the
drug specifically for the overdose but use medi-
cine available in the house at the time of dis-
tress.7 If purchase sizes were limited it is less
likely that people would keep potentially lethal
quantities of the drug around the house.

It is recognised that the short term lowering
of suicide rates that results from reduced ac-
cessibility of particular methods may be lost
with time.20 This does not mean that attempts
to reduce the accessibility of particular suicide
methods are not worthwhile. Indeed it is es-
timated that changes in the toxicity of the
domestic gas supply in England and Wales
resulted in the prevention of 6000 suicides.2'
It must be recognised, however, that some
methods of suicide are likely to gain in pop-
ularity as restrictions are placed on others. One
potential risk of making such changes is that
the popularity of paracetamol may be reduced
in favour of drugs such as psychotropics or
preparations such as paraquat and other pes-
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ticides which are likely to be far more lethal.22
Generally, when paracetamol is taken in over-
dose in the UK it is usually relatively harmless,
as suggested by the estimated fatality rate of
around 0.4%. If mere limitation of the quantity
of paracetamol taken in overdose were
achieved, without an effect on the overall num-
ber of paracetamol overdoses, the substitution
of method effect would be unlikely to occur.
Thus, there should be a significant reduction
in the number of paracetamol suicides.

Conclusions
The data presented in this paper support the
view that trends in the wider availability of
paracetamol result in greater paracetamol re-
lated morbidity and mortality, although lim-
itations of the data mean that these links are
not conclusive. A number of approaches to
limit the morbidity and mortality caused by
paracetamol overdose are possible. Firstly, the
quantity of paracetamol available for purchase
and the ease of its availability could be limited.
Currently up to 12 g of paracetamol may be
purchased from supermarkets and other gen-
eral stores, and there is no limit to the quantity
of paracetamol which may be purchased from
pharmacies. Secondly, adding methionine (an
amino acid which protects against par-
acetamol's hepatotoxicity) to all paracetamol
preparations may reduce the mortality and
morbidity from overdose.23 Thirdly, the pack-
aging of paracetamol within blister packs may
make the swallowing oflarge numbers oftablets
less easy and thus make fatal overdoses less
common. Attention should also be paid to
making the wording of warning labels on these
packages more effective. Finally, publicity cam-
paigns to warn of the dangers of paracetamol
have been discussed, although these may have
the paradoxical effect of increasing its use in
overdose.24

It is recommended that the best course of
action in the UK would be to limit the total
quantity ofparacetamol that may be purchased
as a single item to less than 12 g. In addition
to this, restrictions on the sale of paracetamol
to pharmacies should also be considered. Be-
cause of the risk of substitution ofdrugs, similar
changes should also apply to over the counter
sales of aspirin and other non-opiate analgesics.
The rationale for such a policy is supported by
recent evidence that those taking paracetamol
overdoses from a loose container (ie a bottle)
consume more tablets than those overdosing
with paracetamol from a blister pack - the
number of tablets per preparation being far
fewer in blister pack preparations.25 Such a

policy would not prevent all paracetamol re-
lated suicides but may result in a decrease in
their incidence and a reduction in the need for
subsequent liver transplantation.
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